ABSTRACT
INTRODUCTION
The open access environment may try to purchase the energy from the cheaper source for greater profit margins, which may lead to overloading and congestion of certain corridors of the transmission network. This may result in violation of line flow, voltage and stability limits and thereby undermine the system security. Utilities therefore need to determine adequately their available transfer capability (ATC) to ensure that system reliability is maintained while serving a wide range of bilateral and multilateral transactions [1] . System Operator (SO) is to manage congestion as it threatens system security and may cause rise in electricity price resulting in market inefficiency. In corrective action congestion management schemes, it is crucial for SO to select the most sensitive generators to re-schedule their real and reactive powers for congestion management [2] , [3] . Whenever transmission network congestion occurs how it segregates the wholesale electricity market and forces the market to change its price from a common market clearing price to locational market price [4] . The voltage profile become poor during peak loading of the network and can lead to congestion during such events [5] . The security of the transactions has become essential in the new environment for better planning and management of competitive electricity markets. This paper proposes a new method of secured bilateral transaction determination using AC distribution factors based on the full Jacobian sensitivity and considering the impact of slack bus for pool and bilateral coordinated markets [6] . The impact of TCSC on the amount of rescheduling of power and decreasing the congestion cost after placing it optimally in the system is presented in [7] . In some inevitable cases, moderating the congestion by load shedding is the only solution which is not good in practice. Hence this paper addresses a solution for congestion relief, i.e. re-scheduling of generators if required simultaneously with load reduction. In re-schedule method, some of the generators are required to increase/decrease their actual market schedule which causes to increase/decrease transmission losses. Simultaneously, the increase in production cost so called congestion cost [8] . In the restructuring era, the task of ISO is the congestion free power system. Generator rescheduling is one of the important techniques to reduce congestion in power system. The proposed paper [9] uses the Genetic Algorithm based rescheduling of generators for alleviation of congestion and PSO technique is also used for removing congestion [10] . Relative Electrical Distance (RED) concept is used to optimize rescheduling of generators in order to relieve congestion in transmissions lines. In RED concept [11] , relative location of the load nodes is found with respect to the generator nodes.
Also contribution of each generator for overloading to the loads and line flows and tried to reschedule with the minimum losses in the system for relieving congestion in transmission system. An intelligent technique based on the neural network for on line congestion management is also proposed in pool based electricity market [12] . The control action strategies to limit line loading to the security limits are by means of minimal adjustments in the generation from the market clearing value.
SYSTEM UNDER STUDIES
The possibility of controlling power flow in power system can improve its performance with generation re-scheduling. The congestion is relieved by changing the line flows. In this paper 400 kV and 200kV reduced network of one of the Electricity Boards in India which consists of 15 generators and 97 lines, including 24 transformers is considered [3] , [13] . This system is robust in nature. The single line diagram of 75-bus system is shown in Fig. 1.   Fig-1 Distribution companies (DISCOs) make the binary contracts with GENCOs which is confirmed by the Power Exchange on the availability of ATC [7] . Such contract is represented by Distribution Participation matrix (DPM). DPM for 75 bus system for a particular schedule is shown in Table 2 . Table- The balance demand of DISCOs is met by Pool based transaction for active power which is shown in the second last raw of the 
BIDDING PROCESS FOR ACTIVE POWER
The bidding process is for time block of 15 minutes one day ahead. Considering the bidding from 9 am to 9.15 am on any particular day where market bidders from all areas must submit separate bids for the area in which they have generation & loads.
Bidding Curve for area 1: It is assumed that in area 1 the Genco 6 bids for 1.05 pu power at Rs 2100/-, Genco 5 bids for 1.5 power at Rs 1000/-and the Genco 7 bids for 0.6 pu power at Rs 2700/-. The supply and demand curve intersects at 2700 Rs/MWh which is MCP as shown in fig. 2 . MVA base is taken 100.
Fig-2. Bidding Curve for Active Power (Area 1)
Bidding Curve for area 2: In Area 2 the Genco 1 bids for 7.10 pu power at Rs 1200/-, Genco 2 bids for 2.30 pu power at Rs 2500/-, Genco 9 bids for 5.05 pu power at Rs 4600/-, Genco 12 bids for 18 pu power at Rs 3800/-and the Genco 13 bids for 9 pu power at Rs 5000/-. The supply and demand curve intersects at 3800 Rs/MWh which is MCP of this area as shown in fig.   3 .
Fig-3. Bidding Curve for Active Power (Area 2)
Bidding Curve for area 3: In Area 3 the Genco 3 bids for 1.4 pu power at Rs 1800/-, Genco 11 bids for 0.99 pu power at Rs 3000/. The supply and demand curve intersects at 3000
Rs/MWh which is the MCP of this area as shown in fig. 4 . 
Fig-5. Bidding Curve for Active Power (Area 4)
Thus the interchange of active power between the Control areas is given in Table 3 . The LMP for inter area transactions are obtained as shown in Fig. 6 . The interchange of reactive power between the Control areas is given in Table 4 . 
Area
Power The LMP for inter area transactions are obtained as shown in Fig. 11 .
Fig-11. Power Transaction from area 2 to 1, 3 and 4 for Reactive power
The money flow for active & reactive power is summarized in Table V . Where is change in the total real and reactive power transmission loss in the Table 6 . 
RESCHEDULING OF GENERATION

RESULTS AND DISCUSSION
This optimization problem can be formulated using the GAMS solver [14] . The change in generation after rescheduling the rates of Gencos is shown in Fig.12 and congestion cost comes out to be Rs.779224/-which is much higher compared with single congested line case. With the change in generation, as shown in Fig 12, the bidding is evaluated again.
Fig-12. Change in Generation
The total amount paid to Gencos & funds collected from Discos (revised) is shown in Table 7 .
From the result of load flow [15] (after rescheduling) it can be observed that none of the line is congested. G1 G4 G5 G7 G8 G12 G13 G14 G15 L20
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